Lack of effects of creatine on the regeneration of soleus muscle after injury in rats.
Creatine (Cr) supplementation may improve muscle functional capacity in patients with neuromuscular diseases, disuse atrophy, or muscular dystrophies. Activation of myogenic satellite cells has been reported to be enhanced by Cr both in vitro and in vivo. Therefore, we hypothesized that Cr supplementation may improve the early steps of regeneration after muscle injury and may accelerate the recovery of both muscle mass and phenotype. Degeneration of left soleus muscle was induced by notexin injection in rats supplemented or not with Cr. The mass of regenerated muscles was compared with contralateral intact muscles at days 1, 3, 7, 14, 21, 28, 35, and 42 after injury. We also studied protein levels of the proliferator cell nuclear antigen (PCNA) as a marker of cell proliferation, expression of myogenic regulatory factors (MRF) as a marker of differentiation, and the myosin heavy chain (MHC) profile and activities of citrate synthase (CS) and lactate dehydrogenase (LDH) isozymes as markers of muscle phenotype maturation. Cr supplementation accelerated the recovery of muscle Cr content during the regeneration phase. Although there were no other differences between Cr-treated and nontreated rats, we observed that 1) regenerated muscle mass remained lower than that in intact muscle mass 42 d after injury, 2) PCNA and MRF expression strongly increased in regenerated muscles, 3) the MHC profile of regenerated muscles was recovered 28 d after injury, and 4) CS activity was fully recovered from day 14, whereas the specific H isozyme of lactate dehydrogenase activity remained lower than that in intact muscles until 42 d. In contrast with results from in vitro studies, Cr supplementation had no effects in vivo on the time course of recovery of rat skeletal muscle mass and phenotype after notexin-induced injury.